more likely reflects the differing sensitivities and modes of fault zone sampling of scattered-wave migration and polarizationtravel-time analysis. Extensive fault-parallel cracking at seismogenic depths could provide a high-permeability channel for alongfault fluid flow (15, 26) .
The observed correlations of scattering potential, aftershock distribution, and coseismic slip imply that structure places a strong control on rupture over length scales much greater than event slip and thus at scales that should evolve slowly with respect to the earthquake cycle. This observation is favorable to the notion of repeatable events, but only inasmuch as the pattern of slip variability along individual fault segments is concemed. Scattering potential provides no clear indication of the initiation or termination of rupture; that is, there is no characteristic property of scattering that delimits rupture, only a correspondence between scattering and rupture where rupture has occurred. Lastly, the correlation of aftershock density with structural heterogeneity measured before rupture suggests that main shock-induced changes affecting aftershock production are structurally related or of second-order importance. Insofar as they affect scattering, KCM images made from recordings since the Landers sequence should reveal them. REFERENCES (1993) . 24 . T. J. Sheppard, J. Geophys. Res. 95,11115 (1990) . 25 (36) . The curve also represents a reconstruction of sea level relative to that of today, which was calculated with the assumption that a 0.1 per mil shift in seawater 8180 results from a 1 0-m change in sea level (37 A strong temperature dependence of D is well known for inorganic calcite precipitated experimentally from seawater (16) . For biologically precipitated calcite, Chave (17) showed that Mg content is also controlled by phylogeny. Studies of ostracodes ( Fig. 1 ). In a similar fashion, using core-top Krithe from the North Atlantic collected over a wider temperature range (20 to 14°C), we determined a calibration for Krithe to be BWT (°C) = (0.854 x Mg/Ca) -5.75 (calibration 2, Fig. 1 ). The error in predicting temperature from the fossil specimens we analyzed was ±+1°C (20) .
Using calibration 2, which was selected for several reasons (20) (Fig. 2) suggested that postmortem alteration of the shell (dissolution) had little effect on the Mg/Ca ratio in Krithe shells (31). However, because BWT and bottom water corrosiveness likely covary over time at Site 607, it is difficult to completely rule out the effect of selective preservation on Mg/Ca variation. Analyses of 10 Krithe species from Site 607 and Chain 82-24-4PC indicated no substantial interspecific variation in the Mg/Ca ratio.
In general, there is a good correspondence between the ostracode Mg/Ca ratios and foraminiferal stable isotope records from the cores (Fig. 3) . Mg/Ca ratios increase during interglacial stages and decrease during glacial stages. In the longer Pliocene section, variance of Mg/Ca ratios at the 41,000-year periodicity is coherent with that observed in the isotopic records ( Fig. 4 (Fig. 5) , which may suggest short-term variations in thermohaline circulation (35) . The record shows also that BWTs have dropped by 1°to 2°C since the mid-Holocene.
The ostracode BWT estimates provide a means for isolating the temperature contribution from the benthic foraminiferal 8180 record and for reconstructing a seawater &180 curve (Fig. 3D) (36) . We assume that variations in 818 SW represent changes in glacial ice volume (9) and that 10 m of sea-level change results in a 0.1 per mil change in 818Os, (37) . The Mg/Ca-based paleo-sealevel record is in general agreement with independent sea-level estimates for the late Pliocene and the late Quatemary. The high eustatic sea-level estimates for the period from 3.2 to 2.8 Ma (Fig. 3D) (39) . Likewise, in the late Quatemary, the glacial-to-interglacial sea-level changes of 120 and 150 m for the transitions from stage 6 to 5 and from stage 2 to 1, respectively, show firstorder correspondence to the sea-level estimates, based on coral reef studies (40) .
Interpretation of these data should be considered with caution because, although its effects appear to This study demonstrates the potential application of Mg/Ca ratios found in ostracodes for assessment of ocean paleotemperature, interpretation of the deep-sea isotope record, construction of independent sea-level curves, and improvement in our understanding of deep oceanic circulation, high-latitude SST, and climate change.
tios of fossil Krithe shells with a 95% confidence interval are 0.9°and 1 .3°C for calibrations 1 and 2, respectively. The calculated error results from consideration of the variability of the Mg/Ca values in the core-top calibration data set and the fossil specimens, and it accounts for the observation that the intrasample variability of fossil Krithe is substantially less than the variability in core-top specimens. Furthermore, the error estimate is for a temperature prediction based on the Mg/Ca ratio of a single ostracode specimen. The error can be reduced by a factor of l/n1'12 if the mean Mg/Ca ratio of several specimens is used to predict temperature, where n is the number of ostracodes used to calculate the mean. For example, at Site 607 and Chain 82-24-4PC, the prediction error when calibration 2 is used is reduced to 1°C when the mean Mg/Ca ratio of three ostracodes is used to predict temperature. This error is approximately five times the instrumental precision on Mg/Ca ratio measurement. Calibration 2 is used to calculate BWTs because it is the most comprehensive and because it was constructed under the same analytical conditions as the fossil material. The differences in slope, absolute values, and amount of scatter between the three calibrations may result from interlaboratory bias or from differences in the natural variability of the core-top sites in the three studies. About one-half of the fossil Krithe specimens analyzed resuited in BWTestimates of less than 2°C, which is outside the range of the calibration. These BWT estimates are valid provided that the relation between Mg/Ca and temperature remains linear below 20C. 21 ally requires a specificity-determining Rex component termed CNTFRa to which it must bind before interacting with gpl3O and LIFR (12, 13) . Thus, although both CNTF and LIF induce heterodimerization of the signal transducers gpl3O and LIFR and lead to identical downstream signal transduction events, the sites of CNTF action are restricted to cells that express CNTFRot in addition to gpl3O and LIFR (14) . CNTFRot, which is anchored to the cell membrane by a glycosyl-phosphatidylinositol linkage, does not appear to participate directly in transducing the signal (15) . Similar to CNTF, both IL-6 (16) and IL-11 (17) require a specificity-determining Rot component (IL-6Rot and IL-llRot, respectively); the complex of Rot and cytokine initiates signal transduction by inducing gpl3O to homodimerize (13, 18) . Thus, in general terms, these three Rot components function as required specificity components for their cognate cytokines (Fig. 1A) .
We report here a way to exploit these Rot components to create new, specific cellular targets for CNTF or IL-6. We achieved this by targeting soluble Rot (sRot) components to the surface of any cell expressing the common signal-transducing receptor components gpl3O and LIFR. Rot targeting relies on a unique feature of the Rot components: Although the soluble extracellular domains of most receptors function as antagonists (19, 20) , soluble CNTFRot (sCNTFR) and (sIL-6R) function agonistically by binding their cognate cytokine and then interacting with their signal-transducing components on the cell surface (15, 21 
